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Yosemite
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Kings Canyon




Acres Burned - 1916 to 2002

(From Arno 1996, updated by Caprio 2002)
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Goal:

To understand and
predict the effects of
global changes

(particularly changing
climate and fire regimes)
on montane forests.
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Approach (cont.)

Paleoecology Contemporary Modeling
(Variation in ecology (Explore sensitivities,
time) (Variation in future scenarios)

space)
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Approach (cont.)

Paleoecology Contemporary Modeling
(Variation in ecology (Explore sensitivities,
time) (Variation in future scenarios)

space)
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Paleoecology
(Variation in
time)

Climate

Fire Forest

(Variation in
space)

(Explore sensitivities,
future scenarios)




Paleoclimate from tree rings
(Graumlich and Hughes)

Temperature anomalies (" C)
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Paleo-fire from tree
rings (Swetnam et al.)
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Regional paleo-fire patterns
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Examples of Fire and Drought Patterns
In The Western U.S. - Tree-Ring Reconstructions

High Fire Activity in NW & SW High Fire Activity in NW(1794)
= & Sierras (1795)
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Treeline response
(Graumlich, Lloyd,
and Bunn)
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Wavelet power spectra
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Sequoia forest
response
(Stephenson)
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Long-term
changes in
charcoal and
vegetation

(Anderson)
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Contemporary
(Variation in ecology (Explore sensitivities,
time) (Variation in future scenarios)

space)

Climate

Fire Forest




Contemporary climate
(Stephenson et al.)
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Fire, elevation and
topography (Swetnam,
Caprio, et al.)

Sierra Nevada Transects, MFI vs. Elevation, 1700-1900

Fire Recorded by at least 25% Trees
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RA2 =0.55 p < 0.001

Contemporary forest
and fire dynamics
(Stephenson, Keeley,
van Wagtendonk, and
van Mantgem)
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Changes in Vegetation Carbon

Canadian Model 2030s

>10% decrease

up to 10% decrease
I no change
 up to 10% increase

>10% increase

_ Hadley Model 2030s

Implications for forest
carbon dynamics
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Implications for forest
response to stress
(and forest modeling)
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Implications for fg&s
Interacting stres:




Modeling
(Variation in (Explore sensitivities,
time) (Variation in future scenarios)

space)
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Fire Forest
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Predicting sensitivity to climatic change

Temperature Precipitation
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Detecting change: designing a monitoring network

Red: locations meeting
all design criteria




Future research directions ...
... Seek broader generalization through closer integration
with the other Western Mountain Initiative sites ...




Future research directions (cont.)
Gradual ecosystem change ...7
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Future research directions (cont.)
... Or sudden, catastrophic change?
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Future research directions (cont.):
Thresholds, resilience, dynamics of carbon & water
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